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0 stabilized solid chemical compositions. 

® Disclosed are stabilized dry chemical (e.g. pharmaceutical) compositions containing the water soluble acid 
addition salt of a poorly soluble basic compound (e.g. mianserin, apomorphine, chlorpromazine, imipramine, or 
promethazine); an excipient selected from the group consisting of microcrystalline cellulose, lactose, calcium 
hydrogen phosphate, and mixtures thereof; and a water soluble (> 2mg/ml) alkaline stabilizer. The dry 
composition is relatively more stable than one not containing the water soluble alkaline stabilizer, especially after 
a high temperature granulation process. The process for preparing the dry composition is also more "rugged" 
with the added water soluble alkaline stabilizer. 
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Background of the Invention 

Field This invention relates to chemical compositions generally, especially to stable solid pharmaceuti- 
cal 5?i5^ations containing the water soluble acid addition salt of a poorly soluble basic compound. 
s g^the Art: Methods for maWng tablets and other solid or dry pharmaceutical P-P-^^^^^^^^^^ 
kno wn For example in Chase, et al, Remin gton's Pharmaceutical Sciences , pp. 1553 - 1576 (16th ed. 1980. 
MarPuW. Co of Easton. pk, U.S. A.), methods of making tablets, capsul es and pills and their respective 

~ToTe"dfor mating tablets are the "wet-granulation" and "dry-granulation" -thods dry 
,0 granuraL method is especially suitable for medicinal compounds which are sensitive to rno-sture or are 
unable to withstand elevated drying temperatures associated with t^'\«^:9^^7'^''°" 

Even with the use of these granulation methods however, the tableting of certain compounds (e.g. *e 
water Subte acid addition salts of poorly soluble basic drugs) is less than ideal. Granulation processes 
ustg t^se corSpounds are not very "rugged". i.e. the processes have relatively strict frances ma |n^^ 
,5 the granuLlon process extremely sensitive to changes in process variables (e.g. temperature and moisture 
Th^STprocess which is not very rugged has relatively strict operating tolerances which rnake the 
pJSSsensitive to changes in processing variables. This is especially disadvantageous with regard to high 
temDeraturegranulationprocesseswhichinvolvehightemperaturesandhighhumidit.es. 

EvrrfteMablets or other dry dosage pharmaceutical preparations are made containing the w^e^ 
,0 soluble acfd addition salts of poorly soluble basic drugs, the resulting preparations are generally not venr 
steWe ?5ey discolour and/or degrade under certain conditions. For example, they may Jscolour 
Sie upon exposure to light, relatively high humidity, or elevated temperatures^ Color changes and 
feS^on' are tokens of ins^bility. These tokens of instability may occur rather rapidly, sometimes within 
months forcing a pharmacist or wholesaler storing the tablets to restock the product frequently. 
.5 The ZpounS sodium pyrophosphate (Na^PaO.) has been » J*^''"'^:^ ^^^^^ 

phosphate compounds. For example in U.S. Patent No. 2.287,699 to Moss et J^^ "'^'^ 
pyrophosphates (e.g. Na^P^O,) are used to prepare a stabilized form of dicalcium Pt^o^phate (e_g 
CaHPO?-2H20). In U.S. Patent No. 3,012.852 to Nelson et al. a process tor producing "internally stabilized 
dicalcium phosphate dihydrate using pyrophosphate Ions Is also disclosed . ^„„„,.„rt. For 

30 Certain magnesium compounds are also known to stabilize calcium phosphate compounds For 
exampleTn US Patent No. 2.018,410 to McDonald et al, trimagnesium phosphate, magnesmm sulfate. 
3Sum stearate and dimagnesium phosphate are all described as stabilizing hydrated dica^ium 
phosphato compounds substentially free from monocalcium phosphate for use in P^^^^^^^^^ 
6B ?.548,465 to Hoechst Aktlengesellschaft. dimagnesium phosphate tnhydrate is "^ed to stebK je 
35 dicalcium phosphate dihydrate. In U.S. Patent 3,411,873 to Harnisch et al a process for stabilizing 
dicalcium phosphate dihydrate by means of a magnesium phosphate is disclosed. 

in GeSnan patent application DE 2,741,513 to J. H. Benckiser GmbH, a procedure 's described for 
stabiLngTium hydrogen phosphate dihydrate against hydrolysis using a diphosphonic acid or its water- 

« '"TE^opean Patent 054.333 to Stauffer Chemical Co.. fine particles of a calcium P^JojPh J («;9- 
calc urn pyrophosphate) are compacted under pressure to form a sheet. The sheet may then be com- 
minTd to give a granular material. This granular material may then be used as an excpient in 
pharmaceutacal teblets^r w^^^^ et al discloses pharmaceutical compositions containing a drug (i.e. an 
.5 ACE inWbtr^' aikallne stabilizer, and a saccharide. Harris et al prefers water insoluble stabilizers such 
as magnesium carbonate, calcium carbonate, and magnesium silicate, which have not a^ays proved 
adequate in trying to stabilize a high temperature, high humidity granulation process. Hams et al also 
Sdfically requires a saccharide component In the described compositions, which unnecessanly adds to 
S ccSte Of s'uch compositions. Harris et al furthermore does not disclose any 7*ods o^^ increasi^^^^^^^^ 
50 Tuggedness of a granulation procedure, nor does the reference disclose rugged granulation procedures 
utSg temperat^es greater than 45''C. It is now found that when the ^'^^ '^^'"^^I'^^^'J^^^^^ 
such procedures become less rugged. The same criticality is found with regard to granulation temP«^tures^ 
European patent application 380.021 to Abbott Laboratories discloses that buffers may be used to 
obtJfn complete solubilization of certain drugs, and that these buffers can Increase the »'^^[7' ^^^'^^ 
55 drug tormuLon during the drying step of the granulation process. It also .J^^^^^^^ 

having increased stability which may contain estropipate. a tromethamine buffer, and an additional alkaline 
buffering agent, such as dibasic sodium phosphate. The dosage fom,s may also corrtain an excipient. such 
as dibasic calcium phosphate. 
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To date no one has been able to economically increase the ruggedness of a high temperature mixing 
step ot granulation procedures involving certain unstabi chemical compounds (e.g. the water soluble aad 
addition salt of a poorly soluble basic compound). 

Summary of the Invention 

Generally the invention includes a dry chemical composition containing the water soluble acid addition 
salt of a poorly soluble basic compound (e.g. a drug); an excipient selected from the group consisting of 
microcrystalline cellulose, lactose, calcium hydrogen phosphate, and mixtures thereof; and a water soluble 
alkaline stabilizer. The dry composition is relatively more stable than a composition not containing the water 
soluble alkaline stabilizer. Including the water soluble alkaline stabilizer in the process for preparing the dry 
pharmaceutical preparation makes the process surprisingly more "rugged" with respect to stabilization of 
Mie drug, especially with regard to high temperature and high humidity granulation techniques. 

Poorly soluble basic compounds for use in the invention include mianserin, apomorphine. chlor- 
promazine. imipramine. and promethazine. The particular acid addition salts of the chosen compounds will 
be at least partially capable of stabilization, in the selected excipient. by the particular stabilizer during 
storage and during a high temperature (>45- C) granulation process. -^m «f th.. 

preparation contains a sufficient amount of stabilizer (generally from 0.5 to 10% by weight o the 
dry pharmaceutical preparation) to stabilize the acid addition salt of the compound in the preparation or a 
desi?ed Tme at a d'esired temperature. A typical stabilizer is soluble in water (> 2 ^ hgram—^ 
(mg/ml)); is alkaline in aqueous solution: and should be acceptable (e.g. pharmaceutically) for the intended 

"^^hrfnventolTS) ir,cludes a method of increasing the ruggedness of a granulation procedure utilizing 
temperatures greater than 45-C. involving a mixture of water soluble acid addition salts of poorly sduble 
basic compounds, and an excipient selected from the group consisting of ^^'"^^^"^ ^f^^'^'^^ 
calcium hydrogen phosphate and mixtures thereof including: adding an acceptable alkaline compound 
having a water solubility of at least 2 milligrams / milliliter to the mixture, the acceptable alkaline compound 
being present in an amount from about 0.5 to about 10 percent by the dry weight of the granulation mixture. 

Besides increasing the ruggedness of the granulation procedure, the resulting compositions are 
surprisingly stable, having a longer shelf-life. Furthermore, the compounds contained withm the resu ting 
compositions do not migrate to the exterior of the composition as is sometimes the case with the p nor art 
compositions, and fissures do not form in the compositions. Unexpectedly, pharmaceutical preparations 
made using the invention have better bioavailability. 

Description of the Preferred Embodiments 

The stable dry composition is preferably a tablet, pill, capsule or powder. Tablets are the presently 
most preferred preparation, especially for pharmaceutical preparations. 

The amount of drug in a dry pharmaceutical preparation will of course depend on the potency of he 
chosen drug and its intended use. The amount of drug used in a dosage unit is well-known to *ose skilled 
in the art. and depends on the particular acid addition salt used as the compound. II ustralively tablets o 
mianserin hydrocWoride contain from 10 - 60mg of the acid addition salt; tablets (hypodejmic)^^ 
apomorphine hydrochloride contain from 5 to 6 milligrams: tablets of chlorpromazme ™^f"°"''_f/°"2 " 
from 10 to 200 milligrams; tablets of imipramine hydrochloride contain from 10 to 50 milligrams; and tablets 
of promethazine hydrochloride contain from 12.5 to 50 milligrams of promethazine hydrochlonde. 

Methods of making the described poorly soluble basic (e.g. amine) drug for use in the preparation are 
known For example, methods of making imipramine are disclosed in U.S. Patent No. 2.554 736. Mianserin 
("12 3,4.10.14b-hexahydro-2-methyl-dibenzo [c.flpyrazino [1.2-a] azepine monohydrocfilonde) and simila^ 
coriipounds may be made according to the teachings of United States Patent Nos. 3 534.041 arid 
, 4.128.641. Other poorly soluble basic drugs which can form water soluble acid addition salts are readily 

''°Tdd"' addit^on'salts are derived from pharmaceutically acceptable acids, such as hydrochloric acid, 
sulfuric acid, phosphoric acid, acetic acid propionic acid, glycolic acid, maleic acid fumaric acid malonic 
acid, succinic acid, tartaric acid, lactic acid, citric acid, ascorbic acid, benzoic acid methanesulfonic acid 
i and the like. Acid addition salts may be obtained by reacting the poorly soluble basic drug with an 

appropriate acid in a suitable solvent. 

The excipient is selected from the group consisting of microcrystalline cellulose, lactose, calcium 
hydrogen phosphate, and mixtures thereof. The amount of the selected excipient generally vanes from 
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about 30 to about 80% by weight of the dry pharmaceutical preparation. Preferably the excpients will 
comprise 50 to 80% by weight of the dry pharmaceutical preparation. ^ . „ ^ k»h ««„..iatinn 

Compounds useful to stabilize the tablets once made, and to make the hereinafter descnbed granulation 
process more rugged, include sodium bicarbonate (NaHCOa). ammonium carbonate anhydrous sodium 
carSnate (Na.cS. sodium carbonate monohydrate. sodium tartrate, sodium potassium tartrate, sodium 
dtranCsHsNa3a-2H.O). sodium hydroxide (NaOH). calcium acetate, sodium acetate. c«.b^'C sodium 
DhosDhate (NazHPOrMHaO). anhydrous dibasic sodium phosphate, diammonium hydrogen phosphate (- 
(NH4feHP00. calcium leavinulate (CoHuCaa-aHaOj.sodium pyrophosphate (Na^P.Oz). and mixtoires 
thereof. Of these compounds sodium bicarbonate, ammonium carbonate, sodium citrate, dibasic sodium 
phosphate, anhydrous dibasic sodium biphosphate. diammonium hydrogen phosphate, sodium 
pyrophosphate and mixtures thereof are the most preferred. ^ ^ ^ „f 

The preparation preferably contains from 0.5 to 10% by weight of the dry pham,aceutical preparation o 
the stZizer. Most preferably, the composition contains 1 to 5 % by weight of the phamiaceutical 
Dreoaration (e.g. 1 to 5 % tablet weight). ^ 

^ AS used herein, "stabilize" is a relative term. To stabilize means the ability ^ preven or delay the 
onset of tokens of instability. For example, a composition would be deemed "stabilized . . ^^^tt-e addit^^^ 
of a stabilizing compound fstabilizer"). it took longer (e.g. 2 weeks instead o 1 week)to d's^^"^ *J 
presence of a destabilizing stimulus (e.g. storage of the solution at an elevated (80» centigrade (C)) 

^^"'MeSsfor making dry pharmaceutical formulations are well-known. Methods for making powders are 
described in Remington's Ph armaceutical Sciences , pp. 1534 - 1552. the contents of which are inwrporated 
His refer ence. Methods for making tablets, cap sules and pills are disclosed in the same reference at 
pages 1553 -1584. the contents of which are also incorporated by this reference. B^.„i„„,„„., 
The preparations are preferably made in a wet-granulaBon process as descnbed in Remingtons 
Pharmaceutical Sciences at pages 1560 - 1563. The fom^ulations can be stabilized for high temperaUire 
drying by first dry mixin g the stabilizer with the tablet excipients before adding ^ granulation liquid (e.g. 
Sample I). Alternatively, the stabilizer may also be dissolved in the granulation liquid. Combinations of 

these two methods may also be used. ^ u u ^^^^^i 

Although eminently suited for use in pharmaceutical dosage units, the inventon has broader general 
applications not necessarily involved with the medical field. The invention can be used wherever hgh 
temperature, high humidity granulation techniques are required for compositions containing wate sduble 
acTd addition salts of pooriy soluble chemical compounds (e.g. fertilizers, antiseptic or disinfectant tablets. 

herbicides, etc.). . , 

The invention is further explained by reference to the following illustrative examples: 

EXAMPLE I 
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Preparation of stabilized tablets 

In a 300 liter high shear mixer, four batches are prepared according to the following FORMULATION 1: 
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FORMULATION 


1 (kg) 


2 (kg) 


mianserin* HCI 

potato starch (intragranular) 

methylcellulose 

colloidal Si02 (Intragranular) 

NaHCOa 

calcium hydrogenphosphate dihydrate 
potato starch (intergranular) 
colloidal Si02 (intergranular) 
magnesium stearate 


10 
7.5 
1 
1 

2.5 
74.2 
2.5 
1 

0.2 


10 
7.5 
1 
1 

76.8 
2.5 
1 

0.2 



The mianserin hydrochloride, colloidal silicon dioxide, calcium hydrogenphosphate dihydrate. dried 
potato starch and sodium bicarbonate are mixed for 3 minutes. The mixture is then granulated with an 
aqueous solution of methylcellulose (approximately 15 liters). 

The four batches of granulates are dried according to procedures la. lb. Ic and Id respectively, 
la. A fluid bed dryer with granule bed temperature of about 45-50» C to a moisture level of approximately 
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3.2 % and filled into closed containers. 

lb. A fluid bed dryer with granule bed temperatures of about 30-35° C to moisture levels of approxi- 
mately 3.2 % and filled into closed containers. 

Ic. In a drying cabinet with granule bed temperatures of about 35-40° C to moisture levels of 
5 approximately 3,2 % and filled Into closed containers. 

Id. In a drying cabinet with granule bed temperatures of about 45-50° C to moisture levels of 
approximately 3.2 % and filled into closed containers. 

The granules of la to Id are screened through a 3.5 and a 0.71 mm sieve respectively. The resulting 
batches are admixed with potato starch, colloidal silicon dioxide and finally with magnesium stearate, from 
10 which tablets of lOOmg are prepared on a rotary press. 

EXAMPLE II 

Prepa ration of tablets without added stabilizer. 

With the same equipment and the same process as described in EXAMPLE I. four batches are also 
made of the preparation of FORMULATION 2 (i.e. the formulation sans stabilizing agent). The granulates are 
dried In a fluid bed drier and in the drying cabinet in the same conditions as described in la to Id of 
EXAMPLE I. and are referred to as lla to lid respectively. After screening the granules, and admixing with 
potato starch, colloidal silicon dioxide and magnesium stearate. lOOmg tablets (total weight) are prepared. 
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EXAMPLE 111 
Ruggedness tests. 
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The respective batches (i.e. batches la through Id and lla through lid) are analyzed immediately after 
tableting. Batches lla and lid almost immediately yellowed, while all other batches remain a bright white. 



EXAMPLE IV 

Accelerated destabilization tests. 



Various batches (i.e. batches la - Id and lib and lie) were analyzed by accelerated destabilization tests 
wherein the tablets were stored in closed containers and in unit dose strips at elevated temperatures for 

35 relatively short periods of time. . ^ , *. 

A. 40° C from 0 to 14 days - All batches maintained their bright white appearance for the penod of time 

tested. 

B. 50° C from 0 to 14 days - Batches la through Id maintained their bright white appearance for the 
^Sriod of time tested. Batches lib and lie began yellowing after 7 days in a closed container. 

C. 60° C from 0 to 14 days - Batches la through Id maintained their bright white appearance for the 
^i?i5d of time tested. Batches lib and lie began yellowing after 4 days in a closed container. Batches lib 
and lie began yellowing after 7 days in a unit dose strip. 
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EXAMPLES V 

Prep aration of stabilized tablets 

In a 300 liter high shear mixer, four batches are prepared according to the following FORMULATION 3: 
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FORMULATION 


3 (kg) 


4 (kg) 


mianserin* HCI 


10 


10 


potato starch (intragranular) 


7.5 


7.5 


potato starch (intergranular) 


2.5 


2.5 


methytcellulose 


1 


1 


Na2HP04 




3 


colloidal silicon dioxide 


2 


2 


magnesium stearate 


0.6 


0.6 


Dibasic calcium phosphate dihydrate 


qsad 100.0 


100.0 



In a high shear mixer (300 liters) Formulation 3 is prepared by mixing for four minutes the 
mianserin* HCI. half of the colloidal silicon dioxide, dibasic calcium phosphate dihydrate. and potato starch 
(6 5 l<g (intragranular)). Then the granulation liquid, a mucilage of 1 kg of potato starch (intragranular) and 1 
kg of methylcellulose in approximately 15 kg of heated water (90' C) is added and granulation is 
commenced. Fomiulation 3 Is dried in a fluid bed drier with a granule bed temperature of about 30 to 35' C 
until a residual moisture content of about 3.2 % is attained, and are then filled into closed (air-tight) 

"'"'Sactty the same procedure for Formulation 4 is used with the exception that the 3 kg of Na2HP0* is 
dry mixed with the other tablet constituents before addition of the granulation liquid. 

The resulting batches are admixed with potato starch (2.5 kg), colloidal silicon dioxide, and finally with 
magnesium stearate. The respective batches are analyzed immediately after tableting. The batches 
prepared as FORIVIULATION 3 almost immediately yellowed, while the batches prepared as FORMULA- 
TION 4 remain a bright white. 

EXAMPLE VI 



Ruggedness test combined with accelerated destabilization test (worst case scenario). 

Three batches were prepared on a 2 kilogram scale in a 10 liter Oral high shear mixer with the following 



formulations respectively: 
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FORMULATION 


3 (kg) 


5&6 (kg) 


mianserin* HOI 

potato starch (intragranular) 

potato starch (intergranular) 

methylcellulose 

Na+P207 

colloidal silicon dioxide 

magnesium stearate 

Dibasic calcium phosphate dihydrate 


10 
7.5 
2.5 
1 

2 

0.6 

qsad 100.0 


10 
7.5 
2.5 
1 
3 
2 

0.6 
100.0 
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Formulations 3, 5 and 6 were processed to granulates and tablets according to the with the hot 
mucilage of starch and methyl cellulose (90* C) as described in EXAMPLE V. with the exception that the 
granules have dried in a vacuum cabinet at approximately 35* C. The differences are: 
Formulation 3: no stabilizer 

Formulation 5: with stabilizer dissolved in the hot mucilage before granulation. 

Formulation 6: with stabilizer dry mixed with the drug and the excipients before granulation with the hot 
mucilage. 
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Results- 
Tablets of Formulation 3, 5. and 6 were stored at 60" C for approximately 10 days. Tablets of 
Formulation 3 were discoloured, but the tables of Formulations 5 and 6 remain a bright white, irrespective of 
the severe stress during hot granulation and storage of the tablets in extreme conditions. 
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EXAMPLE VII 
Bioavailability tests 



The tablets resulting from Formulatloris 2. 5 and 6 were subject to a ^^^'^'fj^'^'f^^^^ 
bioavailability (Dissolution in 0.1 N HCI with a USP paddle. 50 rpm). Formulations 5 and 6 dissolved faster 
than Formulation 2. showing the advantage of using "hot" granulation steps. ,„ 

filrence herein to specific embodiments or examples should not be interpreted as hmttatons to the 
scope of the invention, which is defined by the appended claims. 
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Claims 



1 A dry chemical composition which has been granulated comprising: a wafer soluble acid addition sa of 
■ a poorly soluble basic compound; an excipient selected from the group consisting of microcrystalline 
,6 ceSulose. lactose, and calcium hydrogen phosphate In an amount from about 30 to about «) percent by 
weight of the dry chemical composition; and a water soluble alkaline stabilizer, used to stabilize ttie 
cornposition during granulation, in an amount from about 0.5 to about 10 percent by weight of the dry 
chemical composition. 

20 2 The dry chemical composition of claim 1 wherein said poorly soluble basic compound Is selected from 
the group consisting of apomorphine. chlorpromazine. imipramine. promethazine, and miansenn. 

3. The dry chemical composition of claim 2 wherein said poorly soluble basic compound is mianserin. 

25 4. The dry chemical composition of claim 3 containing from about 1 to about 5 per cent by weight of the 
dry chemical composition a water soluble alkaline stabilizer. 

5 The dry chemical composition of claim 1 wherein said stabilizer is selected from the group consisting 
of sodium bicarbonate, ammonium carbonate, sodium citrate, dibasic sodium phosphate, anhydrous . 
dibasic sodium biphosphate. diammonium hydrogen phosphate, sodium pyrophosphate and mixtures 
thereof. 

6. A method of increasing the ruggedness of a granulation procedure utilizing temperatures greater than 
45 -C and involving a mixture of a water soluble acid addition salt of poorly soluble basic compound, 
and an excipient selected from the group consisting of microcrystalline cellulose, lactose, calcium 
hydrogen phosphate and mixtures thereof comprising: adding an alkaline compound having a water 
solubiNty of at least 2 milligrams / milliliter to the mixture before granulation, said alkaline compound 
being present in an amount from about 0.5 to about 10 percent by the dry weight of the granulation 
mixture. 

7. The method of claim 6 wherein said alkaline compound has a solubility in water of at least 4 milligrams 
/ milliliter. 

8. The method of claim 7 wherein said alkaline compound is present in an amount from about 1 to about 
45 5 per cent by weight of the granulation mixture. 

9 The use of an alkaline compound having a water solubility of at least 2 milligrams / milliliter as a 
stabilizer in a high temperature granulation process involving a composition containing a morture of a 
water soluble acid addition salt of poorly soluble basic compound, and an excipient selected from the 
50 group consisting of microcrystalline cellulose, lactose, calcium hydrogen phosphate and mixtures 
thereof. 

10. A stabilized dry pharmaceutical preparation comprising: 

the water soluble acid addition salt of an poorly soluble basic drug selected from the group consisting 
55 of apomorphine, chlorpromazine. imipramine. and promethazine; 

from about 30 to about 80 per cent by weight of the dry phamiaceutical preparation, an excipient 
selected from the group consisting of microcrystalline cellulose, lactose, and calcium hydrogen 
phosphate; and 
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from about 0.5 to about 10 per cent by weight of the dry pharmaceutical preparation a water soluble 
alkaline stabilizer selected from the group consisting of sodium bicarbonate, ammonium carbonate, 
sodium citrate, dibasic sodium phosphat . anhydrous dibasic sodium phosphate, diammonium hy- 
drogen phosphate, sodium pyrophosphate and mixtures thereof, said stabilizer used to stabilize said 
preparation during a granulation procedure. 
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